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20 s and early 30 s is a critical life stage when individuals become truly financially and socially independent, break ties from their original families, take on responsibilities of providing financial support for themselves and their family, enter parenthood, and aspire for career development and socioeconomic attainment. Patterns of the mental health and treatment status of immigrant descendants in late 20 s and early 30 s may look different from earlier life stages because they are challenged by distinct stressors during the assimilation into the mainstream.
Third, the findings of this paper provide new information about depression and, especially, antidepressant use among two fast growing yet under investigated ethnic groups: Asian/Pacific Islanders and Hispanics. Some studies found lower levels of antidepressant use among Mexican Americans and general Hispanic population than whites [7] [8] [9] . However, little evidence about antidepressant use of Asian Americans is available due to the insufficient sample size of this ethnic group in medication data [7, 8] .
To further enhance the generalizability of measured associations describing this group, the current analysis utilizes a nationally representative sample with rich medication data.
Fourth, acculturation measures are incorporated into this research, including immigrant generation and language use, in order to contribute new evidence regarding the associations between acculturation levels and depression and antidepressant use. A few recent studies have started to take immigrant status into account. Results remain mixed. Some found lower levels of depression among foreign-born adolescents than their native-born counterparts [5] ; while others found no immigrant generational differences in depression during adolescence or transition to adulthood [10] . Consequently, in order to improve upon currently available research, this study focuses on how depression varies by immigrant status and language acculturation levels.
Furthermore, we examine the relationship between these acculturation measures and antidepressant use among the children of immigrants. Immigrant generational status serves as an indication of acculturation progression. We expect that the increased socialization of subsequent generations of Asian and Hispanic immigrant families will improve their understanding of the mental health services available in the U.S. and their adoption of the U.S. American view of such treatment options.
In addition, language is another important factor that may affect medication use. Language is found to be an enormous barrier for racial/ethnic minorities who seek mental health treatment [11, 12] . Individuals with frequent foreign language use and limited English skills have tremendous difficulties communicating their health problems to English-speaking monolingual clinicians and lack the language repertoire for medical terms to express their symptoms. Those with frequent foreign language use may also have stronger attachment than English speakers to their parents' cultural values and beliefs that view mental health problems as personal issues that should be solved by self-effort instead of seeing them as illness that need medical treatment [13] . Thus, we incorporate foreign language use with family to predict that those who speak a foreign language at home are less likely to receive antidepressant treatment for their depressive symptoms than their monolingual English-speaking counterparts.
Data and Methods

Study Design and Sample
This analysis uses four waves of contractual data from the National Longitudinal Study of Adolescent to Adult Health (Add Health), a nationally representative probability sample of U.S. adolescents in grades 7-12 in the 1994-1995 school year. Add Health is a longitudinal study that follows the cohort from adolescence (Wave I in 1994-1995 ages [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] to adulthood (Wave IV in 2007-2008 ages [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] and was designed to understand individual health outcomes in multiple contexts. The study used a school-based design to sample high schools and their feeder middle or junior high schools. A random sample of over 20,000 adolescents was drawn from the school sample (with students who had completed an in-school questionnaire or who were listed on their school enrollment roster). The study oversampled several ethnic groups, including Puerto Rican, Cuban and Chinese, and collected information about nativity status of both the respondent and parents.
The data source provides rich measures of race and ethnicity that when combined with nativity indicators permitted exploring how race/ethnicity and immigrant generation influence medication use. Specifically, the Wave IV inhome interview collected data on respondent use of prescription and select over-the-counter (aspirin-containing and non-steroidal anti-inflammatory) medications. The medication file contains therapeutic classes for 10,711 medications assigned either based on the look-up list from an updated version of the Multum LexiconTM (Lexicon PlusTM, Lexi-Comp ® , Inc.; Hudson, OH) or by a general internist and cardiovascular epidemiologist based on two online coding databases.
The final analytic sample used for this study is a subset of the original Wave IV Add Health sample of 15,071 individuals. This sample consists of a total 9630 respondents who possess non-missing data for the two outcome variables (i.e., depression and anti-depressant use) and the various covariates used in the analysis, as listed in Tables 1, 2  and 3 . This sub-sample is limited to the following racial/ ethnic groups: Mexican Americans, "other" Hispanics, and non-Hispanic Asian Americans, whites, and blacks. The primary focus of this study is Asian and Hispanic populations, while third + immigrant generation nonHispanic whites and blacks are included for the purpose All p values come from Wald tests that account for the complex sampling frame used by Add Health of comparison. This analysis also uses another subsample of 4422 respondents in Table 4 and Fig. 1 , which is limited to individuals with either current depression at Wave IV or a history of depression at Waves I, II, or III, in order to address our primary concern of whether young adults suffering from depression are being treated with antidepressants. As a result, a total of 5208 respondents without depression either currently or previously are excluded from the analysis presented by Table 4 and Fig. 1 . The special racial/ethnic samples, large sample size, national representativeness, availability of nativity status of the respondent and parents, and medication data make Add Health an ideal data source for investigating the research question driving this study. A more complete description of the Add Health study design and sample, and medication data are available elsewhere [14, 15] .
Dependent Measures
Depression
Depression is assessed by a dichotomous measure. It is based on the frequency of experiencing nine depressive symptoms in the past week (available across all four waves), a modified version of the Center for Epidemiologic Studies Depression Scale (CES-D) following the method of Khan et al. [16] . Nine items include: (1) bothered by things that usually don't bother you; (2) could not shake off the blues, even with help from your family and your friends; (3) felt not as good as other people; (4) had trouble keeping your mind on what you were doing; (5) felt depressed during the past 7 days; (6) felt too tired to do things during the past 7 days; (7) did enjoy life (reversely coded); (8) sad; (9) felt that people disliked you. Responses are scored (0 = never or rarely; 1 = sometimes; 2 = a lot of the time; and 3 = most of the time or all of the time) and summed (range: 0 to 27). Based on the definition used by Shrier and colleagues [17, 18] , values are categorized as <10 (coded as 0) and ≥10 (coded as 1 meaning suffering major depressive symptoms) for each wave.
The outcome variable of depression originates from Wave IV. Depression history, used as covariate in multivariate analyses, and has two categories: those without depression history referring to individuals who were not depressed at Wave I, II and III, and those with a history of depression, referring to those who reported experiencing depression at Wave I, II, or III. The CES-D questions were administered in English by English-speaking interviewers during their in-home visit. First immigrant generation individuals in this study migrated to the US with their parent/s either during childhood or adolescence (age of arrival with a range from 0 to18 years and a mean of 8 years) and were attending US English-speaking schools at the time of Wave I survey. Therefore, it is assumed that their level of Fig. 1 Predicted probability of antidepressant use by race/ethnicity and language use among individuals who are/were depressed (N = 4422). Note adjusted Wald test is also done to compare the predicted probability of each group with that of the reference group, NH English-speaking whites. Significance level is represented by (*) beside the labels for each subgroup of race and language proficiency in English enabled them to reasonably understand the CES-D battery of questions, even though some of them spoke another language with their parents or relatives outside school.
Antidepressant Use
Antidepressant use is a dichotomous variable comprised of two categories: those who did not take any antidepressant medication, and those who had taken at least one type of the following antidepressant medications in the last 4 weeks: (1) SSRI antidepressants; (2) tricyclic antidepressants; (3) phenylpiperazine antidepressants; (4) tetracyclic antidepressants; (5) SSNRI antidepressants; (6) psychotherapeutic combinations, multi-ingredient formulations that include an anti-psychotic and a tricyclic or SSRI antidepressant; (6) miscellaneous antidepressants.
Independent Measures
Demographic Variables
Age refers to respondents' age at Wave IV which is calculated by subtracting respondents' birth date from their interview date at Wave IV. Gender was self-reported with males coded as 0 and female coded as 1. Race/ethnicity is measured with five categories: non-Hispanic white, nonHispanic black, Asian American, Mexican American, and other Hispanics. Self-reports collected at Wave I provides the basis for constructing this demographic measure. This study focuses on Asian American, Mexican American, and other Hispanics. We only include whites and blacks as comparison groups.
Acculturation Levels
Immigrant generation is based on the birthplace of respondents and their parents. It consists of three constructed categories from Wave I data: (1) first generation (foreign born to at least one foreign-born parent); (2) second generation (U.S. born to at least one foreign born parent); (3) third or subsequent generation (U.S. born to U.S. born parents). This study concentrates on adult descendants of immigrants (both first and second generations) who grew up in the U.S. since childhood or adolescence and whose acculturation experiences differed from their immigrant parents. We only include the fastest growing immigrant offspring populations in the US, i.e., the Asian and Hispanic immigrant generations. Language use provides a measure of linguistic acculturation levels. Its construction relies on responses to a question at Wave IV that asked, "what language do you use most with your family and close relatives?" These responses serve to distinguish two types of respondents: (1) those who only used English (coded as 0); and (2) those who used a foreign language with family and close relatives (coded as 1). Those who preferred a foreign language with their family and relatives have a lower acculturation level than those who only spoke English.
Socioeconomic and Current Relationship Status and Health Insurance Coverage
Our study also considers education, employment status, insurance status, and relationship status as mediating factors. All these measures were collected at Wave IV. Educational achievement is measured by the highest level achieved to date. It consists of four categories: (1) less than high school; (2) high school graduates; (3) some college or vocational training; (4) college degree or higher. Currently working status is a dichotomous variable with 1 indicating those respondents not working for at least 10 h a week when interviewed. Current health insurance status is also a categorical variable that capture three statuses: no health insurance, private insurance (which serves as the reference group), and Medicaid. Current relationship status is classified as four categories: (1) currently married; (2) currently cohabiting; (3) current dating or currently pregnant and engaged in a romantic relationship; (4) not involved in any type of relationship currently.
Statistical Analysis
This paper primarily seeks to examine disparities in depression and antidepressant use by race/ethnicity, immigrant generation, and language acculturation levels. Bivariate cross-tabulations are generated to describe sample characteristics, while three logistic regression models are estimated to conduct a multivariate analysis. Model 1 examines the association between race/ethnicity (third + generation white as the referent) and the two outcome variables, adjusting for age and gender. Model 2 adds immigrant generation and language use to understand their attenuating effects. Model 3 includes controls for socioeconomic status, current relationship status, health insurance status, and depression history to examine whether the relationship between the two outcome variables and race/ethnicity, immigrant generation, and language acculturation levels could be mediated by the added covariates. Both our descriptive and multivariate analysis uses grand sample weights and analytical methods of complex survey data in Stata and takes into account Add Health's particular survey design features, specifically, its school clustering, stratification by region, and unequal probability of sample selection [19] .
In addition, we use results from Model 3 and margins command in Stata to calculate the average predicted probability of antidepressant use for each subgroup classified by the combination of race/ethnicity and the two language acculturation levels (i.e. speaking English with family versus speaking another language with family). We then conduct adjusted Wald test to examine if the predicted probability of each group is statistically different from nonHispanic white monolingual English speakers. Within each racial/ethnic group, we also test if the predicted probability is statistically different between individuals who speak English with their families and those who do not speak English with their families.
All the analyses take the subpopulation approach, since we use a subset of the original Add Health Wave IV sample. This approach is able to identify the study's subsamples without deleting cases that do not belong to the subsets and uses all the primary sampling units to correctly calculate standard errors of the estimates [19] [20] [21] . Table 1 presents weighted descriptive statistics on all predictors for the total analysis sample and by depression and antidepressant use separately. Consistent with previous demographic information [22] , Mexican Americans (7%) and other Hispanics (6%) outnumber Asian Americans (3%) by about two to one. Over one-third of the population (38%) has depression previously. Fifteen percent are currently depressed but only seven percent are taking antidepressants, an indication of under-treatment among the population of ages 24-34.
Results
Descriptive Results
Asian Americans (16%), Mexican Americans (13%) and other Hispanics (17%) are similarly depressed to non-Hispanic whites (14%). Yet their levels of antidepressant use are much lower than whites, with the lowest levels of treatment belonging to the Asian American (2%), which has the same low level as the undertreated non-Hispanic black (2%) population. Individuals of first and second immigrant generation and those with foreign language use at home are as likely to suffer from depression as respondents who are third or subsequent generation and are English speakers natively. However, this population has a lower likelihood of receiving antidepressant treatment. Table 2 describes the bivariate relationship between race/ethnicity and immigrant generation, language acculturation levels, and a series of control factors including socioeconomic and relationship status, insurance coverage, and depression history. Almost half (48%) of the Asian American are first generation, which is much higher than Mexican Americans (19%) and the "other" Hispanic group (27%). The distribution of second generation status appears similar among these three groups. Mexican Americans comprises the highest percentage (40%) of the third-generation sample, followed by the "other" Hispanic group (32%) and, then, Asian Americans (15%). This indicates that a much higher percentage of Asian Americans grew up in immigrant families than either of the Hispanic groups. Regarding language acculturation levels, however, over one-third of Mexican Americans (32%) and other Hispanics (31%) did not speak English with family/relatives while one-quarter of Asian Americans (25%) are bilingual, speaking both English and another language at home.
Consistent with previous findings [1] , Asian Americans have the highest level of college graduation while African Americans and Mexican Americans have the lowest level of education. Other Hispanics had higher educational attainment than black and Mexican Americans but lower educational attainment than whites. Asian Americans, Mexican Americans, and other Hispanics all tend to work more than whites and blacks. Next to non-Hispanic blacks, Mexican Americans have a higher level of no medical insurance coverage or Medicaid use than Asian Americans. Mexican Americans, though socioeconomically disadvantaged, appear similar to whites in having the highest rates of marriage, followed by Asians, other Hispanics, and blacks. All the racial/ethnic minorities are less likely to have a history of depression than whites. Table 3 shows results from the multivariate analysis of depression. In Model 1 odd ratios are adjusted for the basic demographic characteristics of age, sex, and race/ethnicity. In addition to these demographic controls, Model 2 estimates odds ratios for immigrant generation status and language use. Model 3 is adjusted for additional covariates, including education, work status, current relationship status, insurance status, and depression history.
Multivariate Analyses
Depression
Two major findings emerge from the multivariate analysis. First, consistent with bivariate results, we find that Asian and Mexican Americans, and other Hispanics are all suffering from similar levels of depression as non-Hispanic whites even when other demographic, socioeconomic, and acculturation factors are held constant in Model 3. Second, when previous studies found no immigrant generational differences in depression during adolescence [10, 23, 24] , our research extends the non-generational effect to adulthood among Asian and Hispanic immigrant descendants. Language acculturation levels, unexpectedly, do not help explain this variation in depression. Table 4 shows results of the multivariate analysis of antidepressant drug use among individuals who have a history of depression or are depressed currently. Several major findings can be summarized. First, consistent with bivariate results, we discover that every racial/ethnic minority group possesses a lower level of antidepressant use than whites in Model 1, with Asian American having the lowest odds (0.13) of antidepressant use. Second, when immigrant generation and language acculturation variables are added in Model 2, the immigrant generation effect is no longer significant, which is different from the significant bivariate result in Table 2 .
Antidepressant Use
Third, multivariate results show that the language acculturation level varies with antidepressant use. In Model 3, those who speak a language other than English with family or relatives exhibits 81% lower odds of antidepressant use than monolingual English speakers when socioeconomic and other control variables are held constant in Model 3. The difference between the "other" Hispanic group and non-Hispanic whites is no longer significant in Model 2. This suggests that the addition of language and immigrant generation may help explain away the disparity in antidepressant use between the "other" Hispanic group and nonHispanic whites.
Fourth, the odds of antidepressant use is significant among Mexican Americans in Model 1 and 2. The result in Model 2 indicates that they have 58% lower odds than non-Hispanic whites of taking antidepressants. This difference between Mexicans and whites disappears upon the addition of several socioeconomic variables and marital status to Model 4. The considerable gap in antidepressant use between Asian Americans and whites remains almost Figure 1 displays the predicted probability of antidepressant use for each combination of race/ethnicity and language acculturation levels. Not surprisingly, each race/ ethnicity and language subgroup has significantly lower probability of antidepressant use than the reference group of non-Hispanic monolingual English speaking whites. The adjusted Wald tests indicate that both slow and fast linguistically acculturated Asian Americans have the lowest probability of antidepressant use (0.01 for those not speaking English with family versus 0.02 for those speaking English). The language acculturation level has a positive effect on increasing the probability of antidepressant use among Mexican Americans and "other" Hispanics. Within these two groups, those who only speak English with family have significantly higher level (0.08 for Mexican Americans versus 0.07 for other Hispanics) than their bilingual counterparts, who have the second lowest probability of receiving treatment through antidepressant use for depression (0.02).
Discussion and Practice Implications
As the two fastest growing racial/ethnic groups in the United States [22] , the public health importance of Asian and Hispanic Americans will continue to grow. A substantial fraction of these individuals will be first or second With new evidence from this national study, we find that the depression levels identified for Asian Americans, regardless of their immigrant status and language acculturation level, are comparable to non-Hispanic whites during adulthood. This result disagrees with one finding that shows that Asian Americans psychologically healthier than other US populations [25] . Our findings have implications for the targeted screening of Asian immigrant descendants. Clinicians and others should be aware that the depression level of Asian Americans is equivalent to third and subsequent generation non-Hispanic whites. They should receive the same clinical attention as other minority groups, like Hispanics and African Americans. Despite Asian Americans suffering similar level of depression as whites, they are the least likely to use antidepressants, as compared to whites and Hispanics. Socioeconomic factors were assumed to increase access to healthcare, however, they do not play a role in this process for Asian Americans, who are more educated and have higher insurance coverage than other racial/ethnic groups. This finding is consistent with previous study results [26] . Furthermore, language acculturation does not help increase their level of antidepressant use. These results conform to previous research that reveals a consistent pattern, over several decades, of Asian Americans' underutilization of mental health services [13, 27] , and, consequently, these findings have implications for prevention and intervention efforts targeting Asian immigrant descendants.
Mexican Americans and the "other" Hispanics group have a slightly higher level of antidepressant use than Asian Americans, but their level is much lower than non-Hispanic whites. The finding of their lower level of antidepressant use is consistent with previous research [7, 8, [28] [29] [30] . Our study indicates that the language barrier is an explanatory factor for underuse among Mexican and other Hispanics. Similarly, previous research reported that individuals with limited English proficiency are unable to access mental services due to language barriers [32, 33] . As suggested by prior studies, linguistic matching between patients and providers increases client trust, facilitates communication with providers, and improves the ability of the client to understand and follow proposed treatment plans in terms of general mental health services [11, [33] [34] [35] [36] [37] .
Using nationally available prevalence data, this research documented how depression and especially antidepressant use among adult Asian and Hispanic American immigrant offspring varied by immigrant generation and language acculturation levels. Our findings should be interpreted within the context of their limitations. First, this study is cross-sectional, since several of the key explanatory variables, including education, work status, relationship status, and insurance coverage, come from the Wave IV data, as do the outcome variables of depression and antidepressant use. Second, because of the limitation of the sample size, disaggregating Asian Americans and other Hispanics into ethnic subgroups is not feasible. This may be necessary for properly specifying and ultimately targeting policies and efforts aimed at reducing subgroup disparities in mental health care. Third, the definition of depression relies on self-reported information without the use of clinician-based assessment.
This study has several implications for future research and practice. First, future studies should turn to the investigations of cultural and health behavior factors, such as mental health knowledge, treatment beliefs and preferences, and help-seeking behaviors, which may underlie the differentials of antidepressant use among the Asian and Hispanic Americans documented here. Previous studies have shown that alternative approaches other than antidepressant, can help alleviate symptoms of depression, alternatives such as physical exercises and psychological and behavioral treatment, and mindfulness cognitive therapy [38] [39] [40] [41] [42] . Future research can examine whether Asian Americans or individuals of Mexican and other Hispanic origins choose other alternative treatment methods for depression than antidepressant use.
Some studies have shown the side-effects of antidepressant medication, which can play a role in patients discontinuation of medication or influence their decision to pursue a medication-free option for the treatment of depression [e.g. 43, 44] . Interested researchers may examine whether experiencing side-effects of antidepressants or merely a general mistrust of medication leads to low levels of antidepressant use among Asian Americans and Americans of Mexican and other Hispanic origins.
Additionally, as indicated by our findings, it makes increasingly clear that efforts should be directed to remove language barriers among Hispanic immigrant descendants in order to increase their access to needed antidepressant treatments. Lastly, possible factors, including conceptual barriers regarding western notions and framework of mental illness and mental health services and practical barriers regarding the lack of mental health professionals of Asian background, need to be explored to understand and improve Asian American access to treatment for depression.
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